. (1975). British Journal ofIndustrial Medicine, 32,[235][236][237][238]. Pilot study of closing volume in byssinosis.A study of the relative sensitivities of forced expiratory volume in one second (FEV1), maximal midexpiratory flow (MMF), and closing volume (CV) in the detection of subjects with byssinosis was carried out in a North Carolina cotton mill. Altogether 35 workers participated in the study. Of these, nine showed a decline in FEV1 of 10 % or more during thefirst work shift that followed the weekend break. Twelve subjects showed a decrease in MMF of 15 % or more. In contrast only six workers exhibited a 10 % increase in closing capacity, while ten showed a 10% increase in CV. Recent evidence of the magnitude of variability in closing volume manoeuvres suggests that our chosen level of change was too low. A 40 % change in CV would have identified only five subjects. CV is a more complex manoeuvre for the subject being tested and for the technician to perform, is more time consuming, and is subject to greater variation. To have any advantage over spirometry, CV would have to be appreciably more sensitive. Our study suggests that it is not. However, the MMF may prove to be more sensitive than the FEV1 in the detection of byssinosis.
The measurement of closing volume (CV) has been proposed as a means whereby respiratory disease can be detected early in its course while it is still reversible (McCarthy et al., 1972) . CV has been shown to be abnormal in asymptomatic cigarette smokers and in asthmatics whose standard spirometric tests are within normal limits (Buist, 1973; McCarthy and Milic-Emili, 1973; McFadden et al., 1974) . It therefore occurred to us that the measurement of CV may be more sensitive than the forced expiratory volume in one second (FEV1) in the detection of subjects with early byssinosis. With this in mind, we conducted a pilot study in a North Carolina cotton mill to compare the relative sensitivities of FEV1, maximal midexpiratory flow (MMF) and CV.
Material and methods
The study was carried out in a North Carolina cotton mill using the Medical ResearchCouncil (MRC) questionnaire, and standard tests of ventilatory capacity before and after a shift, had disclosed an appreciable prevalence of the condition. Altogether 35 cotton mill operatives were selected for study, of whom about half at any one time had symptoms suggesting byssinosis. Of these, one was employed in picking, nine in carding, ten in spinning, and fifteen in weaving. There were six women spinners and six women weavers. All the rest were men.
Each subject had Schilling's modification of the MRC questionnaire administered (Roach and Schilling, 1960) . In addition all participants performed spirometry and closing volume half an hour to an hour before the first shift that followed the weekend break. These manoeuvres were repeated after the subject had been working for a period of six to eight hours. Smokers were asked to refrain from smoking for at least half an hour before each test to reduce the effect of cigarettes. (Collins et al., 1973) .
Results
Only two subjects gave symptoms of Grade I byssinosis. All the others denied having symptoms on this occasion. One operative was unable to perform the spirometry satisfactorily, while two were unable to follow the instructions for the CV manoeuvre. Satisfactory measurements were thus obtained in 32 subjects. Comparison of individual patient tracings of the largest FVC with the second largest showed that before shift only two, and after that shift only three, of our patients had greater than 10% variability in the measurement of FEV1. *Numerator-number responding; denominator-number exposed. (Table 2) .
There was a 10% increase in CC/TLC in three men and in three women. These data are shown in Table 3 . When CV/VC was considered, five men and five women showed a 10% increase (Table 3) . It is generally accepted that CC/TLC is more sensitive than CV/VC and that such sensitivity may be conferred by an increase in the residual volume (RV). However, in those four patients in whom the CV/VC was more sensitive, the RV was unchanged in two despite an increase in TLC and in the other two, RV actually decreased slightly.
Five subjects whose FEV1 did not decline by 10% showed an increase of 10 % or more in either CV/VC or CC/TLC. In contrast, however, there were four patients who showed at least a 10 % decline in FEV1, but whose CV/VC and CC/TLC remained essentially unchanged.
Comment
In this pilot study, byssinosis was defined by changes in one or more tests of pulmonary function. This was done to avoid the highly subjective questionnaire definition of low-grade byssinotics in whom no measurable reaction occurs (Braun et al., 1973) and the falsely negative cases in workers who do not report symptoms but who demonstrate decrements in pulmonary function (Zuskin et al., 1969) . It also eliminates those who have chronic symptoms of cough and chest tightness (breathlessness) owing to smoking from those whose symptoms are due to more advanced (Grade III) byssinosis.
A learning effect cannot be responsible for the changes which we found. First, such an effect would be in the opposite direction from those changes with which we are concerned. Secondly, all our subjects had performed these forced expiratory volume manoeuvres as part of a routine testing programme at the mill and were familiar with the procedures at the time of the study.
Likewise, diurnal variation in ventilatory capacity cannot be the cause of the changes. Variation in ventilatory capacity during the day shift in several studies (Guberan et al., 1969; Walford et al., 1966; Lapp et al., 1972) was in the opposite direction, and during the night shift little or no change occurred. Only in the afternoon was there a decrease and its magnitude (approximately 2 %) was considerably less than the change which we accepted as clinically significant. Diurnal variation in closing volume has not been demonstrated in a small group of subjects (McFadden, Holmes, and Kiker, 1975 ).
It appears from this pilot study that CV would be no more sensitive than the FEV1 in the detection of subjects with byssinosis. Although there were several subjects who demonstrated an increase in CV/VC or CC/TLC without a corresponding decrement in FEV1, there was an almost equal number of subjects who showed a decline in FEV1 but whose CV/VC and CC/TLC did not change appreciably. Such a discrepancy suggests that different mechanisms may be at work producing the alteration in these tests, and further investigations to delineate these mechanisms would be valuable.
CV/VC appears to be more sensitive than CC/ TLC in this group of cotton mill workers. This finding may be related to lack of the usual increase in RV in such situations. A similar finding was observed in another occupationally exposed group. In 82 working coal miners the mean closing volume was more sensitive to years spent working underground than the CC/TLC (Lapp et al., submitted for publication).
CV is technically more difficult and takes five to six times as long to perform as does conventional spirometry. Moreover, measurement of CV requires expensive equipment, a well-trained skilled technician, and measurement of the tracing is subject to appreciable inter-and intra-observer variation. A greater number of subjects are unable to perform the more complex respiratory manoeuvres that constitute the test.
Repeated closing volume manoeuvres are subject to greater variability than forced expiratory volume manoeuvres. We chose 10% as a clinically significant change in the values of CV/VC and CC/ TLC. We selected this value based on the studies of Collins et al. (1973) , using a foreign gas technique, in which the variability of repeated closing volume manoeuvres was approximately 10 %. We recognized that our selected value was lenient and that the significance of such a change could be questioned. This was confirmed in our own laboratory using the resident gas technique described earlier and a small group of highly motivated and well-trained volunteers; the variability of the CV/VC was 21 % and CC/TLC, 12% (unpublished observations). McFadden et al. (1975) in a paper published after the completion of this study used the resident gas technique in a similar structured setting and reported coefficients of variation for these measurements of approximately 25 % and 9 % respectively. It is doubtful if untrained subjects in a field setting could be coached to maintain the highly standardized techniques that were required in these research facilities. Had a change of 40 % in CV/VC been required as an indication of byssinosis only five patients would have been identified and all of these demonstrated clinically significant changes in one of the spirometric tests.
For CV to be useful in routine detection of byssinosis, it would have to bemoresensitivethanthe FEV1. Our experience in this limited study suggests that CV is less practical and no more sensitive than the FEV1. Although further studies to confirm this impression are desirable, we are hesitant to initiate them because of the problems in reproducing closing volume measurements. In contrast to CV, the MMF appears more sensitive than the FEV1. It requires no additional equipment and little additional time for measurement. Our results suggest that a larger trial comparing the sensitivity of the FEV1 and the MMF in the evaluation of byssinosis is warranted. Some years ago I was asked to comment on a draft paper with the intriguing title 'A hygienic standard for chrysotile asbestos dust'. At dinner that evening I mentioned this to a colleague, 'Hygienic standard', he mused, 'a sterilized lamp-post, perhaps, for well-bred dogs'. There is no reason why nouns should not be used adjectivally, although conversion of the modifying noun into an adjective may change its meaning. ' The theme will be 'Radiation protection as an example of action against modern hazards' and all aspects of protection will be discussed. The languages of the congress will be French and English.
byssinosis.

Pilot study of closing volume in
There will be an exhibition oftechniques and equipment that have been developed in various countries for the protection of workers, the population, and the environment.
Further information may be obtained from: Mr Gilbert Bresson, General Secretary IRPA IVth Intemational Congress, B.P. 33, 92260-Fontenay-aux-Roses, France.
Alcoholism and Drug Dependence
The third international conference will be held in Liverpool from 4 to 9 April 1976.
Papers will be presented by those involved in the fields of alcoholism and drug dependence including educationalists, psychiatrists, physicians, psychologists, sociologists as well as representatives from social work agencies both statutory and voluntary. 
